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I B#igi 1 wf-^A'*ISW+SJ»W*a. rixJdJ; 

vxmws tut^f? friw *'>±»cais 

Btt**>^!>B3fcSK»AU ¥Bfct<tt*:*/N«~ 
I SS*S2] {fcfifc*#ati. P^Httfifrattil - * 

ws^a* , a»***a»7 * -** fit 

Hfctii^ai. *x/N«r*»B*iSKJHT*X*J:lJ t Y 
*n. r fib \zm\M.%to<om O 8 £[6], z*fi. **> 

B±«w"> ^*BAL ft* 9 ^^ftEiS^ai: 

%®Kzzk*mk fa«©ffia*a»B 
3t«a. 

i es*«4 i a****atta«**t, 

fi. 

flci gfottrofc* =-r-r y^^a^LTfciit* 
»tSti-5»*«2Ett©«ES*a»B3titfi. 

t i-?.ss*«2 fseoffig^aigBAKs. 

[B*g9l B*liBH?r«fc**'HB»H©«** 

s. 

[MMWUO] Bltrf***-*** 5 "**** 1 '"* 

[ b*«i i ] ?swrt»E^sr^ai-r sfcfewE^it 
[ 2 ] »«*K«Bi-*«*©*oBa». m 

[ W#JSl 3 ] f£*frtOj£ft»aDflE#a«:*r1-Si8# 



jgs EttaKssaBBftsft. 

[ B*«l 4 ] BfflfttJItWlKBb-CttBttKH* 
S*i,Tv*cfc*»B4 1-sra#«7 ifcBS E«tt>« 

s&bbb%bb. 
[B#ai5] **~B»*ai*. 

iKW4X jsj: tfY*tfOK»»S ** fc«>©X Y*? 

-i;asj:tf*©Ba*a**t. wxY^f-: 

«8 is®co«g^aKBit^iao 

I B*ai 6 ] ->*/NBib*ai*. **'n**©b* 

*3«t ITY *(6j«c»«i$ *5 tWXY^T 
-S^tftoBB^atrtfL. xY*y-5?©B»» 
tt««©ft»lc<fcfi1-&=. 4 frftffit 1-519*11 4 * 

fctti 5 laffitoisa^ai&BjtiSB. 

[ B*«l 7 ] jra/>Ba*attX*»J:lW*lftK* 

x'n*BB3 ^tftroxY^f-i &>»*tW 
-i;±KEt4 hTV*ifc*»Bfc 1"6B*«7 *fc 

(is E«w*g^aKB)ti$fi. 

{ ffi#ai 8 ] |»»wy-S»BB«rtKE«6H. » 

Btb^-^txY*^ ?a*B»B*s ntv^:i 

**B£ «M**l 7 !5erofflS^a»B)tKB. 

i a*«i 9 1 jsiiifiW3swt«sswv^ 
cfc -r&B**i 4 *fctti 5 iE<aro>«a^a 

»S%SB. 

[ B*S2 o J M»»«tti'-1PTWW: 9 !> 

&<Dlttb<D&Z#-ri z t frftflU: 1-5 B*ai 4 

111 5 IE@coffig^aiJBJtK®. 

[ 19**2 i ] tt«»»ai*u-U , T#lfKJ:9 » 

i/NttBtaa-i-6*a«r*t. r»u-ifT*tttt* 

BKHJKS ivxv^c fc fc*M8fc f6B*«i 4 

1 5 ffiero*sg5*;ai?B)t5£B. 

{ fS*«2 2 J WtB«f«r«BU*0>"«'*»*tf 
a*«W6«*MMIBlP*a*«*.* w fc tWRt 1- 
«njR«i 4 *fctti 5 Eeroffig^a^BAKB. 

i is#a2 3 j ®mmw*m*K®irzmmh 

iil-5 *a«r tl-* Z.b**mh 1-5 ffl*«2 2 E®» 
fcgsSafSBjt&B. 

i B*a2 4 1 mmzmtL$tit.mtoztmi-z>z®. 

Sr<Sx5W*«l 4 Sfclil 5 K«»)Sg^a^BJt3S 

fi. 

[ «*«2 5 ] ^*/x«r»B1-5*a«r*1-6«** 

1 4 *fcttl 5 ffittiOffigaaiBBftSSfi. 

I B*«2 6 ] V^\cttto-f***%*Zto®-rz 

^atr^l-iiS**! 4 Sfcttl S KKroSEgstaKS 

ftKB. 

I B*«2 7 ] JDS*aiiS^K*nSSfi-efo5ffi* 
*2 5 *fc»*2 6 «5®©i«g^;aKB)tKB„ 
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[ is#«2 8 ] suae*** iifcB*©««rH-«ii 
Lwat-sBSMB^a***-*"** 1 4 5 

[SI*«2 9J MAfcWMF 
5£i-5HSr*aiS#a«r(ix5IS*«l 4 Sfclil 5 K 

t***tf74tf&ffl*S»#«l4*fcttl5f2«© 
»g5S81*B#£B. 

[ !9*«3 i ] ffi»©fl-B»4. Wr»fiWe«t>n-c^ 

5S9#«l 4 *fctti 5 1E«©ffigitttBBjfcS6S. 

[ m*«3 2 ] i>x^*BBbT 
«j$*a*:s/vf-*>5'* tfl*.. - ©9 x/v?-r s> * 

*:t/N*Jlfflft9lbTK*-r5fc»©ftB. *>.J:tfc© 
BBrtfcWWWttAl"* OtBJt+ 5 3/ * tr*-r a 
- 4 t^tat -f5§fl#Jgl 4 ifcttl 5 SE«<oj8Egf:£ 
BBftSB. 

[ is*S3 3 1 *x/%B»«M***'virWM©B 

JfcttttfcKAb fc* tfiSffi-f 5 f x/nJ» . 
lSn-CV^CttW»i1-*»**l 4*fcl41 5.IE 

I a*S3 4 ] nfc«* 

K0*/<»*B«t>b< f*B©fc**b, ffiftft^^ 
«R**i-«»**3 3 CBttnffiSAttK 

B3fc£K. 

[ nr*33 5 ] «as*a^«» tiw** iifc*** 

ji^flrx/VfcBffli-aBifc. px^©/>fc< fcfctfffifc 
#KB#il£B. 

[ ffi#«3 6 ] tt****Afc(W&L*iJ:t«*tHa* 
«U«y^**+6Ci:«rW«t -r*ffi#«l 4 *fc!4l 
5 B«©B«*«l«*«Bii * J *>*. 
I 18*93 7 ] x/>®ss¥&f4x jsj: try #ifcic» 

SWSXY^T— ^$54- UMftKioTXfclVY^lS) 

CMS x/s£ tt»©#flfc««ta KB* - 
-T5IS*«7 * ft 148 |2l®©«!g5£&feBftSi 

'fi. 

[ !&#JI3 8 ] «Hf©j£E*«* x/nSt«J#1- 5 » *^ 

^y^t«rtu-cv^ifc*»*ti-«»**3 7 IB 
©©SSgstfifeBftiRfi. 

[ R*«3 9 ] *«©'>*< 1 1 2 {HS^BXb fc ¥ 

IfMSJv, ciiA ©TO**' 

U T v >5 i i: «r -T5 Sfi#JS3 7 IE©« 

BftSSH. 

1 1»*«4 o ] mww&mmt mh*7—vmmt 

tm»^79 ://©¥ffi#-<K*BtfbTl>5r.fc*» 



l 0001 J 

I b*±©««#bi *»*»axaici3v* 

X V x/>±lcWtB4EK'<# -v&Btt-fS &©«cg5*; 
$&B#8fil-Btlt*. . 

[ 000 2 1 

[ s£*©aa?] *»*»*©«»fl3Wii*. «* 

jWBfcL-Ctt. BE*«*r©«a*»feJ:0*ft©«Vi 
B-ifctTbTtfc. *bTJ: 9 

8i^X©NA( HQft) L*l**i«* 

T3H-r 5. 

( ft**) =k 1 ( X/NA) 

( =±k 2 X/NA 2 

ccic mBfciwBB-*-* *»©»*. NAttttfgi' 

yX©NA( Haft) . ki. k'llt/Bt^KMt 
5 

1 0 0 0 3] i£¥T*l4. t£*©KBE*fiHT©g B» i # 
M>, 19 a*0«V« i H^l'-*t WW ( Kr 
F , Ar F ) . KKtt. X»0*JBf»«l«5*ttV»6. 

V*5. L*>b> x*->-^i — ■ tfiWtftU5( Kr F, A 

r F) *X*St«rfi]ffl-*-S#*fcl4. KS=>*I> 

9 . v**. BttlEfcBBBtt. EB><*- 

y|j:j:oT»*a*M«rc**v^tfc6«©iaH«ria 

a. -0*5. 

V*6. «*.«. 3-4 9 8 9 3 B 

L. «/hvyXi>>x/Nt©|BJICffltt:S:«»i-5J:5 lc 
LfctO^EBS Jxtv^S. 
[ 0 0 0 5] 

*a«K*»^-cr*. fc«JH»c*«*»»i-*J:5«ibfc 

©*-c«>9. ^Krositim-cceffl-t-5ici4, 
nt^ft«j»«±*»**v'B, «*©Bgffi**rbrv>5. 

{ 0006 ] *|SW©ittl4, ±att*tt«©IHBjftK 
B*. 6 i»> i B. Bi***WP-1fB©«l-r6B 

lc«CfcJBi**»»-C*63^h <3$v>?SgiSBJt£@ 
Sr««U. Kiel*. tt*©^o«tt««r 
^BitKSSr i t «r I ttfc « . 

[ 0007 ] 

[ BSSSr^-fifc*^*®] i©SWSraJ«-f5fc© 

xmWZ Mt^rt frk.<r>'<9 -v x/N±icfi:^-r 
«BB***«. t>x/NSr@f^ffiHlcffiffi»«)r5ttffl 
»©^a«r<lAfc«KB}t»HlcJ3V>-C. 
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>W£i!bB**-r6Jfc¥B*. *J:lJt«>jfc***©¥iIi 
t>U< !4£bBfc *^'^>Bftljfc ©WfclMK fct>Wfc 

[ 0008 ] <fcSfc»#aii, ^'MftK&fcffl 

•rs r 7 -< > ^ t- iwafc , suft^a©? * 

*ffiHafcb^at . f ©BjtSic W4X *3i 

HL-cwmtst *»mifrmk > 9*^»tt¥a©« 
[0009] mmasmmtSL , mas pwmvwm 

*tT««*tfLT»ib*7 l -*iXYx5 1 -* 
[ 00 1 o 1 

[ MM *4«WIMlo«MWi*rfctf6*IW:b-Ctt, 

fc-f. 0fB. ?SSi5fe!S s *o^n.XV>?)( W*.tt\ D. w. 
Pohl , W. Denk &M. Lanz.App 
l.Phys. Lett. 44652(1984)). 

LfeMiL-Tli. IfH. Kawata.J . M. Car 
t e r , A . Yen, H. I . S mi th, Mi cro 
electronic Engineering 9 
( 1 9 8 9 ) J) , Sfcli, ITT. R. Corl e, G. 
S. ki no, USP 5, 121, 256(J un. 

9 , 1992) j unaxtt. B*fc*r*6«« 
©»*t»wt fct ©-e. t 
-cafer. «to/<ffH*, WW':' 
Xfr?:E./>©$®ifi< icg< *&SrBBS*UTV^lciaf 
ftv\ 

looii] ®i*frbtobixx\^mm.<» 

&S»BiLT©19!BBrt;3Sfi-<?liS-rSA© 
oa*Srfi]fflU fcBJtKISSrSW-t-5 Z A«Br»fc * 

5. 

[ooi2):of ffigro^Sj t li. xo*&%%<o 
£«+-?©&&£ L. Sfc. 01 0 e*i"J:3 n «r 
ifcglCffiffl-fS ®*T*. a«rft$© 

HXJli^SiU NAo=s i noitSi, ffigUfc© 

5. ( »«*}) =k 1 ( io/n ) /NAo 



( *£*K) =±k2( Xo/n) /( NAo) 2 
+fcfct>. BS©**!**** 1 ! /« ©Bftfififca-ffl 

*3R*Ktttfc«*, B»KJ:0 . *A»««rii«Ki- 

t-ct^a-cfco . sic aaE*ws*iTv^tt«5/7 
c©«**ft*»+fc»i-ii. «<*©*£«. «Ht» ms 

BHWc»£i-6«{*©»iw*»fc*a**< +6- 

-r*fcfe<Dg§©<8l£*il58L. «£©»*«: 
■£5J;5 RUtl'*. ft*. 2 5 6 Mb i t ~1 Gb i 
t ©DRAMO&B.TM*. i '✓▼I'- * * JtS8 

fci-sa*©*?? xia. e 

B) <0R%mEt> i &Bk*iA.b1xX^1ztf. *«^t-J: 
of. i #s ftBxdrV^l/— !f fcttiHi I"*!**©* 

[0013] SATK. «|«ltai:-CJ:0 PWfcBWM- 
5. 

[0014] 

El a. *«^<omi ro^is<jijicff.5j«a*a^B)t3s 

ilS^at/V 3 1***^2 Jilil^f-^/H ±©0K/<^ 
3i/n2 IKRKSf* ix-C V >5 -> tc^as * 

[ooi5] mt*&Jk4 m sstc^isira v 

©**«^7 AD* *^2 Sffi(OftS)1-5 BSI4, ®2 *3i 
1/03 li^-fJ:? ¥®fo5lM4^i^2 

lc-T6fc«)-C&5„ *fc, «»Sii*ft**^7»aii 
«J:W*/N2Jt»**JtW>«iBl4. JSgKftffll-SS 
($3 0 t gfPl4rofc5= -^V^SriSi-C i: j&s&*L 
v\ ®2 (0^*58^7 fc a^3t^3K4 ©ftfai roMIc 
14. R»3 0Ott«^»«AtlSCfcftOf-/»'8#* 
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•5. zn'y-Mt. %2<r>%%-%^ 04 k 

[ooi6i9 i±ffi*3 o imiti-ittb<omm ( ^+ v 

/<) , 1 0 14(71^* -fey 12 14*^2 Srtftfif-J- 
afc.*©**/^?*. li-i ~1 1 "4 
roft(4Sft»KS. l 3 149^2 SrJPriStfXfcSK&fli 
ftto-fSfcferoXY^^-v 5 , 1 4 I4XY*7— *J±\C 

KS£n. ^*/n2 <D0*[6)fag^i^. >?3:^2 

y<9 CD^IC. 9 h 1 0 *) i^&fl&AL 0 

x/Nf-^ y 9 l 2 ±!Jl-fey M"S fcfc©9 

g. ffi(£fifc«>!£Bi l -i ~i i -4 ro-gBfc L< (4 

i)i/^7^12 . XY^f-i>l 3 . JSitf 
Sfctb^T-v'l 4 

[0017115 ttu— tfTIWK i 6 liaSb^-i S> 
l4_bKXfc.fctfY#|S]( Y*Att*H#) fcW #W 
bH. »«^y-^l4(Ott«*rlt»1-4fc»KU— r 
TfMH 5 ©**S«1-4IMI5 7-17 I4V~ 

ft. 1 8 tt**5"<9 OrtfllfcRltb Jx, *6Bi: <*>$W 

ftstm. m*.t£*->*s-v rv 

JUL, 125 K*1-*5 fc. f-lM^tH 5 **©<!« 
(cfflSft'} tttt, l^-f Ttfttl 5 

[ 0 0 1 8 I f-r 1"<9 lc(4*fc. ffif*3 0 <0ii5$ *JQ 
^•f5fc»roffiB'7 , -i 7 l 9 > ffi#3 0 OlB&ZWfei- 

o . isavu&=>h d-721 *sRi*e>ft 

TV**. ^-vv<9 KI4. ?£<*3 0 ©S£ fcl&J 

ttB*IW»*ftfc*W3 0 * 
#3 0 <t>©JFtttofc5ia*6fc»©74^2 3l>*y 
]-£*vC^6. 2 4ttffi#3 0«)B9f!P«:a9S-f5fcft 
oll», 2 5 I48E&3 0 **Mflc-*-6fc». fcJ: W 

[00191 fcK. ilElSfiKoSSB©!!^©!)^ ft 
JH. *J:WiMMKrIMH-6. * 

»i£&Bl 1-1 t, *) h 1 0 i 9 ffeU tti 

L. 9 K'NttSttttttWm l -2 ( a*. 7"J 

\z x ?i/>j£!> ii^^K l l -3 T<?3^2 fez-cK 



2±t0^^2Sr-fes'h-f4. >i/>fts'^l 2 ±K 
©itibft.fc?^2 14, /<*3.-AKSlCj;or@^$ 

¥BSiE$ti'5. ztitmmz, mmmmm 1 

2 2i:ioT. 7-<^2 3 f+V/<9 rtlC 

5S9 >i*ix5. mm 0 asgfr&rosicfcat . ffisy- 

v>l 9 AJwHSr^UT. ^V^2 2 &#lt-*-6. 

[ 00 2 0 1 ?S«:3 0 coagl4. im±>V2 0 I^J:"? 

ISHIKaL-ciso. 9f3g»fflS*»t>-fixfc«^ii. ??a 
^^^^2 2 Sr^Sb* -fr. -JEi&Sroffi(*3 0 «r$i8 
$*-5J:9 lc<totv^5. ^t<0K5. mm 0 ofiaKJ: 
5. ffi(*3 0 otttttf 9 . «<*3 0 <Ol«-<4iStfl*t 

4*5. jauT*iggjgg(g2 4 -e. «&-ttonsb«¥t>*i 
a. sfc, ffi^o^wafa. •> x/»2 aEi- w^ufc 

14. «*3 0 e^Sr^-lii-SJaSfc^LTJoO . «K) 

I o o 2 1 1 @»T^iB§ssii2 4 -emm o <o®-mi 

r5-f>vh, 
te*t6. ^fy 7*- TVK- Bi^lc 

. ffi<*3 0 ©«Mb*«R£i-6#. S2 ©}t^*^7 

9. M*3 0#tttt**Tft*«>b. it«WSB$IB1T. 
i©»»Ott#3 0 fct, #'>3 

B2 4 T. w (OUftnWim 0 W«IS!)^)!6SrifflSU . ffi 

fc, fry/<9 0n«tt. »t8SW1 8TffloTfc5ft 

», att. 1 «c©*3:^*«ar6i*Baatt. 
y/2 2t«t, -^jasro»(*3 0«r<is$-fr* 

1 0 0 2 2 1 9 i^>2 ro£ffi©S7tA J 5ST-f 5 fc . w Jx 
t |^^l^^>7"2 2 a«Stff£»lL, ft>/<9 rt© 
««C3 0 Sr^fflttfeftS. W&WL 9 * 5 ^f 
B#i«#3 0 Wil6$ «r«l*OL-C*5"5 . i«#3 0 ©US* *«f 
i/^ty^l 2 ffiiD fl66»Ktt< ftofc«fiS-C. 
tf^frfSUkS-fr*. Sto-C, »U-rSJS»3 0rofi 
14, ffiA»T?*>5. 

-A«:§)9 . »tt^VK 1 1 -4 -C. 9 1 

OlciRW-t*. rro^?. iRWEfHC !7*^2«>PSSr 
?!)-Wix7-C7'a-Lt 1 ?Sfl£3 0 ^9 *'^2 »ffi 

*»t> «t ? ic t ft J: v >. 

[0023] mmmz. 

m l l4*3SBJ©m2 ro^JS«ij(c{iF,5jSig^ftKB)t8 
HrofflfiSEl. El 2 »40i l C«it-5i7*^+y^i 

2 ro»r®0. tLtil 4 1401 l KtsttZxT-VU 
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3 1 lii7X/N2 **+W<9 rtlil»Ai3«tt;»ait5fc 
©©Hf&Q. 3 2 (iaffiS^T 1 -^! 4 &*¥#lR)K#!Bb 
Br»c-r*fc»©«»^T!> "sPiUY , 3 3 lilHrV 
/<9 rortSPSr^EEICUt, S&3 0 *©&?a«:Bfc£-f 5 
fc»©g2#>-7\ 3 4 lig^^T'3 3 
/<*y, 3 5 I4«»3 0 JJ 

nr. settff/^ ©rtEE&ais-t-afc*©^* 

ft-, 3 7 li* * y 9 KrtJKS Jxfcv'+ ? # SH8f 

#^2 2 ii, fc#3 o 

3 0 ©E^Sr^^ u — /w+5«t6ft 1>4B*.4. 

[ 0024]: ©»ffcfc*5V*T«4, ItttMl ©*§£* » 

jaiutwa-rstn-enwa^icjov^-c, »&n3 1 © 

h U'tt*3 0 *BrSft«fcL-CJKv^2 2 trflt 
±Lfc*, *&K. 5/'<9 icgJttUTV^ 

^s^y^a 3 ji. mm o 

am, zokzmt, mm*m&®.* 5 am* 

■e-c, mm 0 ^*">2 

ft. SB2 ©ft$3&*7 «iiC««Lfc«fat»*-fS. 
Mt«»«t»6fc. J[?gtfv73 3l4f#ltL, B* 
IC, cixC»«|$jh.-CI«>5^v^3 4fcMtfe*t.'^>' 
72 2*«fWbLi:, ffi#3 0£aoEL*&»S. *LT^ 
t y/<9 ©rtESrSB0!£l>T^5E*W3 6 ©E*j#gfJ£ 

vi>-2 o ia^i#3 o ©»*©*««»«:«$ . * 

it, ^i^tyh 1 0 ->roiR*ftfifltll-li, ^73 5 IC 
X *) V ©ffiffi*** V ->t£i.7X-?u -£ *U m 

m o *5-7 3L/%*BBa»e» ft*. . te©»m*»*« 

1 Wire* 6. 

[ 0 02-5 ]: Mi, «*#3 o tfftiEd *vtv>* 
©Sttijii, j:9«*weiMei-*. floESHfciS 

«C3 0 WE*ICJ:o-C, ^iAff/^l 2 ±0)0 

2 ©3FS«E«6*t *l*n* - i * 5 ^IS6-C*>5. 

1 0026 ] mmm 

mi 2 f4*?g9]©§S3 ©MSWcflte 

- t?«. Ell 2 5 K> * f * 1 2 

•vy*««»3 7 fcWflDU. ^i^^x'^+'^l 

5«t5lcLX, ffi#3 0*}8fcLfc£*-efc«!a-et* 

t,J^. :©*§£. WSSiTA**'^!*. ^x^jSO 
ii*^VKll-3 (Cto-C, ffi#3 0 IC»L"C»fc* 



ffi»:3 0 ftT* x/n*+ yM2 ±lc*y 

h Sit*. 

[ 00 2 7 ] ¥ffliffl4 

B6tt. **W©«4 0*tt«te*6 

fcfcfc, XY*t-v?1 3 ©BttJR*. f-+l"<9 ©* 
»K«< ±3K*j*Lfc<>»-eJ!>6. BBC 
*+J:5 lw, XY^f-^i 3 i*iJft>'/ < 9 ©^-(c 
EHc5 ti. XY^f-v?i3±i:f+v/<9«ri*tf 
Y ^/<9 rt(4S*«>*ii^). :©«£. IS#3 0^<* 

>/<9 rtSS©ffi»:3 o a«fMbi»»3!ina*KJ:<»-c*»i- 

*3-e-fc^^f7'f-!» ! 2 9 Sr^^y^lwftflcS 0 tflc^ 
ALT, «*3 0©*tb^*Stt»«r»S*.bil«1ffitK 
4otW. 4*». HJSfisJ2©«figic»trt. n«o 

if 2 9 Sr. Eli 3 ic^-f lc. +'L<lc»:KW'>'^4 
Srii1-fcfe©?C«rl9:lt fc»*l£L-Ct <t v\ 

I oo28] sims. 

B8». *?S^©»5©StS«>Jlw«6?Sig^S8JtKfi© 
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